Objective: The goal of this study was to experimentally investigate the influence of the anisotropy of white matter (WM) conductivity on EEG source localization. Methods: Visual evoked potentials (VEP) and fMRI data were recorded from three human subjects presented with identical visual stimuli. A finite element method was used to solve the EEG forward problems based on both anisotropic and isotropic head models, and single-dipole source localization was subsequently performed to localize the source underlying the N75 VEP component. Results: The averaged distances of the localized N75 dipole locations in V1 between the isotropic and anisotropic head models ranged from 0 to 6.22 ± 2.83 mm. The distances between the localized dipole positions and the centers of the fMRI V1 activations were slightly smaller when using an anisotropic model (7.49 ± 1.35-15.70 ± 8.60 mm) than when using an isotropic model (7.65 ± 1.30-15.31 ± 9.18 mm). Conclusions: Anisotropic models incorporating realistic WM anisotropic conductivity distributions do not substantially improve the accuracy of EEG dipole localization in the primary visual cortex using experimental data obtained using visual stimulation. Significance: The present study represents the first attempt using a human experimental approach to assess the effects of WM anisotropy on EEG source analysis.
Introduction
Electroencephalography (EEG) source localization or imaging may serve as an important tool to investigate sensory and cognitive brain functions (He and Lian, 2005) . In order to determine the locations of cerebral current sources generating the signals measured from the scalp surface using EEG electrodes, numerous approaches have been proposed to solve an ill-posed inverse problem due to the finite surface measurements and the non-uniqueness of the solutions (Michel et al., 2004; He and Lian, 2005) . In solving the inverse problem, one critical requirement is an accurate model of the head as a volume conductor, which is utilized to compute the surface potentials from known current sources in the conducting volume (the so-called forward problem). The accuracy of the localization of electrical sources inside the brain (i.e., the inverse solutions associated with the forward solutions) is dependent, in part, on the accuracy of the anatomic description of volume conductor model and on knowledge of electrical properties of the tissues.
In modeling the human head, previous studies have shown that the use of a realistically shaped head model using the boundary element method (BEM) (He et al., 1987; Hamalainen and Sarvas, 1989; Roth et al., 1997) or finite element method (FEM) (Yan et al., 1991) can improve the accuracy of source localization (Buchner et al., 1997). Recently, finite element (FE) head models have become more popular in solving the inverse problem, since the FEM technique is capable of handling individual head geometries with complicated boundaries and allows the incorporation of inhomogeneous and anisotropic tissue properties (Buchner et al., 1997; Awada et al., 1998; Marin et al., 1998; Kim et al., 2002; Lee et al., 2006; Wolters et al., 2006; Zhang et al., 2006 Zhang et al., , 2008 .
Previous investigations of EEG source analysis have often been based on the assumption that the tissues have isotropic electrical conductivity values. However, the skull tissues were considered to be anisotropic due to the different characteristics of its three layers (top and bottom compacta and spongiosum) (Marin et al., 1998; Akhtari et al., 2002) . It is also well-known that the white matter (WM) of the brain may have an anisotropic conductivity with a ratio of about 1:10, a ten times larger conductivity parallel to the fibers than the normal to the fibers (Nicholson, 1965) . A variety of methods have been proposed to estimate WM anisotropic conductivity tensors from diffusion tensor magnetic resonance
